Initial reperfusion with magnesium after cardioplegic arrest attenuates myocardial reperfusion injury.
Magnesium's effect on calcium ion concentrations may attenuate myocardial reperfusion injury. The aim of this study was therefore to investigate the effects on the recovery of myocardial function of initial reperfusion with varying Mg(2+) concentrations following cardioplegic arrest. Isolated guinea pig hearts underwent 3.5 hours of cardioplegic arrest in St. Thomas Hospital II solution (STH) or Bretschneider HTK solution (HTK) at 24 degrees C. Control hearts were reperfused with normal Krebs-Henseleit solution (KHS). In the therapy groups, hearts were initially reperfused with 5, 10, or 20 mM Mg(2+) for 15 minutes, followed by 30 minutes of perfusion with KHS. During initial reperfusion, elevated Mg(2+) concentrations markedly reduced rate-pressure product, dP/dt and O 2 demand. Release of LDH and CK was reduced in the therapy groups pretreated with Bretschneider HTK. After Mg(2+) washout, left ventricular function recovery and compliance was improved after HTK but not after STH cardioplegia. Following both STH and HTK cardioplegia, Mg(2+) reperfusion reduced reperfusion arrhythmias. The combination of HTK cardioplegia with 15 min initial Mg(2+) (5 and 10 mM, but not 20 mM) reperfusion was clearly superior to HTK followed by immediate Krebs-Henseleit reperfusion as well as STH cardioplegia with or without initial Mg(2+) reperfusion. The high Mg(2+) concentrations in the STH solution might mask beneficial effects of Mg(2+) reperfusion.